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ȼɉɅɂȼɉɊɂɊɈȾɇɂɏȱɋɂɇɌȿɌɂɑɇɂɏɄȺɊɈɌɂɇɈȲȾȱȼɇȺȾȿəɄȱ 
ɏȺɊȺɄɌȿɊɂɋɌɂɄɂɀɈȼɌɄȺ: ɄɈɅȱɊȱɈɄɂɋɇɍɋɌȺȻȱɅɖɇȱɋɌɖ 
ɅȱɉȱȾȱȼ 
Ʉɚɪɨɬɢɧɨʀɞɢ – ɰɟ ɫɢɧɬɟɡɨɜɚɧɿ ɪɨɫɥɢɧɚɦɢ ɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɠɨɜɬɿ, 
ɨɪɚɧɠɟɜɿ ɿ ɱɟɪɜɨɧɿ ɩɿɝɦɟɧɬɢ, ɹɤɿ ɽ ɩɨɩɟɪɟɞɧɢɤɚɦɢ ɜɿɬɚɦɿɧɭ Ⱥ ɬɚ ɦɨɠɭɬɶ 
ɜɢɤɨɧɭɜɚɬɢ ɿɦɭɧɨɦɨɞɭɥɸɸɱɿ ɮɭɧɤɰɿʀ. Ɂɚɡɜɢɱɚɣ ɭ ɩɬɚɯɿɜɧɢɰɬɜɿ ɤɚɪɨɬɢɧɨʀɞɢ 
ɜɧɨɫɹɬɶ ɭ ɪɚɰɿɨɧ ɤɭɪɟɣɧɟɫɭɱɨɤ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɩɿɝɦɟɧɬɚɰɿʀ ɹɽɱɧɨɝɨ 
ɠɨɜɬɤɚ ɿ ɡɛɿɥɶɲɟɧɧɹ ɨɤɢɫɧɨʀ ɫɬɚɛɿɥɶɧɨɫɬɿ ɣɨɝɨ ɥɿɩɿɞɿɜ. Ɂ ɦɟɬɨɸ ɨɰɿɧɤɢ ɟɮɟɤɬɭ 
ɫɢɧɬɟɬɢɱɧɢɯ ɿ ɧɚɬɭɪɚɥɶɧɢɯɤɚɪɨɬɢɧɨʀɞɿɜɧɚɞɟɧɧɭɩɪɨɞɭɤɰɿɸɹɽɰɶ ɿ ɞɟɹɤɢɯ ɿɧɲɢɯ 
ɩɚɪɚɦɟɬɪɿɜʀɯɹɤɨɫɬɿɛɭɥɢɩɪɨɜɟɞɟɧɿɞɜɚɞɨɫɥɿɞɢ. Ʉɭɪɟɣɭɬɪɢɦɭɜɚɥɢɧɚɪɚɰɿɨɧɚɯ, ɚ 
ɫɚɦɟ: ɤɨɧɬɪɨɥɶɧɨɦɭ ɿ ɞɨɫɥɿɞɧɢɯ ɡ ɞɨɛɚɜɤɚɦɢ ɫɢɧɬɟɬɢɱɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ - 
ɱɟɪɜɨɧɨɝɨ ɿ ɠɨɜɬɨɝɨ Carrophyl®, ɥɸɬɟʀɧɭ, ɜɨɞɨɪɨɫɬɟɣ ɯɥɨɪɟɥɢ ɿ ɝɿɪɱɢɱɧɨʀ ɦɭɤɢ. 
Ʉɚɪɨɬɢɧɨʀɞɢ ɧɟ ɦɚɥɢ ɧɿɹɤɨɝɨ ɜɩɥɢɜɭ ɧɚ ɞɟɧɧɭ ɩɪɨɞɭɤɰɿɸ ɹɽɰɶ ɤɭɪɤɢ. Ⱦɨɫɬɨɜɿɪɧɨ 
ɩɨɫɢɥɸɜɚɥɢ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɤɨɥɶɨɪɭ ɠɨɜɬɤɚ ɹɤ ɿ ɫɢɧɬɟɬɢɱɧɿ, ɬɚɤ ɿ ɩɪɢɪɨɞɧɿ 
ɤɚɪɨɬɢɧɨʀɞɢ. Carophylls, ɥɸɬɟʀɧ ɿ Chlorella ɞɨɫɬɨɜɿɪɧɨ ɡɛɿɥɶɲɢɥɢ ɨɤɢɫɧɭ 
ɫɬɚɛɿɥɶɧɿɫɬɶ ɥɿɩɿɞɿɜ ɠɨɜɬɤɚ. Ɂɜɿɞɫɢ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ, ɳɨ, ɩɨɩɟɪɲɟ, 
ɥɸɬɟʀɧ ɿ Chlorella – ɰɟ ɚɥɶɬɟɪɧɚɬɢɜɚ ɫɢɧɬɟɬɢɱɧɢɦ ɤɚɪɨɬɢɧɨʀɞɚɦ, ɚ, ɩɨɞɪɭɝɟ, 
ɜɢɤɨɪɢɫɬɚɧɧɹɯɥɨɪɟɥɢɽɛɿɥɶɲɜɢɝɿɞɧɢɦɡɟɤɨɧɨɦɿɱɧɨʀɬɨɱɤɢɡɨɪɭ, ɧɿɠɥɸɬɟʀɧɭ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɚɪɨɬɢɧɨʀɞɢ, ɤɨɥɿɪ ɠɨɜɬɤɚ, ɫɬɿɣɤɿɫɬɶ ɞɨ ɨɤɢɫɧɟɧɧɹ, 
ɯɥɨɪɟɥɚ. 
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ȼɅɂəɇɂȿɉɊɂɊɈȾɇɕɏɂɋɂɇɌȿɌɂɑȿɋɄɂɏɄȺɊɈɌɂɇɈɂȾɈȼɇȺ 
ɇȿɄɈɌɈɊɕȿɏȺɊȺɄɌȿɊɂɋɌɂɄɂɀȿɅɌɄȺ: ɐȼȿɌɂ 
ɈɄɂɋɅɂɌȿɅɖɇɍɘɋɌȺȻɂɅɖɇɈɋɌɖɅɂɉɂȾɈȼ 
Ʉɚɪɨɬɢɧɨɢɞɵ – ɷɬɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɪɚɫɬɟɧɢɹɦɢ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ 
ɠɟɥɬɵɟ, ɨɪɚɧɠɟɜɵɟɢɤɪɚɫɧɵɟɩɢɝɦɟɧɬɵ, ɤɨɬɨɪɵɟɹɜɥɹɸɬɫɹɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦɢ 
ɜɢɬɚɦɢɧɚ Ⱥ ɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɦɦɭɧɨɦɨɞɭɥɢɪɭɸɳɢɟ ɮɭɧɤɰɢɢ. Ɉɛɵɱɧɨ ɜ 
ɩɬɢɰɟɜɨɞɫɬɜɟ ɤɚɪɨɬɢɧɨɢɞɵ ɜɧɨɫɹɬ ɜ ɪɚɰɢɨɧ ɤɭɪɧɟɫɭɲɟɤ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɨɩɬɢɦɚɥɶɧɨɣ ɩɢɝɦɟɧɬɚɰɢɢ ɹɢɱɧɨɝɨ ɠɟɥɬɤɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
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ɫɬɚɛɢɥɶɧɨɫɬɢ ɟɝɨ ɥɢɩɢɞɨɜ. ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɷɮɮɟɤɬɚ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɢ 
ɧɚɬɭɪɚɥɶɧɵɯ ɤɚɪɨɬɢɧɨɢɞɨɜ ɧɚ ɞɧɟɜɧɭɸ ɩɪɨɞɭɤɰɢɸ ɹɢɰ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ 
ɩɚɪɚɦɟɬɪɨɜɢɯɤɚɱɟɫɬɜɚɛɵɥɢɩɪɨɜɟɞɟɧɵɞɜɚɨɩɵɬɚ. Ʉɭɪɫɨɞɟɪɠɚɥɢɧɚɪɚɰɢɨɧɚɯ, 
ɚ ɢɦɟɧɧɨ: ɤɨɧɬɪɨɥɶɧɨɦ ɢ ɨɩɵɬɧɵɯ ɫ ɞɨɛɚɜɤɚɦɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɤɚɪɨɬɢɧɨɢɞɨɜ - 
ɤɪɚɫɧɨɝɨɢɠɟɥɬɨɝɨ Carrophyl®, ɥɸɬɟɢɧɚ, ɜɨɞɨɪɨɫɥɟɣɯɥɨɪɟɥɥɵɢɝɨɪɱɢɱɧɨɣɦɭɤɢ. 
Ʉɚɪɨɬɢɧɨɢɞɵ ɧɟ ɢɦɟɥɢ ɧɢɤɚɤɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɞɧɟɜɧɭɸ ɩɪɨɞɭɤɰɢɸ ɹɢɰ ɤɭɪɢɰɵ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶɰɜɟɬɚɠɟɥɬɤɚɞɨɫɬɨɜɟɪɧɨɭɫɢɥɢɜɚɥɢ, ɤɚɤɢɫɢɧɬɟɬɢɱɟɫɤɢɟ, ɬɚɤɢ 
ɩɪɢɪɨɞɧɵɟ ɤɚɪɨɬɢɧɨɢɞɵ. Carophylls, ɥɸɬɟɢɧ ɢ Chlorella ɞɨɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɥɢ 
ɨɤɢɫɥɢɬɟɥɶɧɭɸɫɬɚɛɢɥɶɧɨɫɬɶɥɢɩɢɞɨɜɠɟɥɬɤɚ. Ɉɬɫɸɞɚɦɨɠɧɨɫɞɟɥɚɬɶɜɵɜɨɞɵ, 
ɱɬɨ, ɜɨɩɟɪɜɵɯ, ɥɸɬɟɢɧ ɢ Chlorella – ɷɬɨ ɚɥɶɬɟɪɧɚɬɢɜɚ ɫɢɧɬɟɬɢɱɟɫɤɢɦ 
ɤɚɪɨɬɢɧɨɢɞɚɦ, ɚ, ɜɨɜɬɨɪɵɯ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɯɥɨɪɟɥɥɵɹɜɥɹɟɬɫɹɛɨɥɟɟɜɵɝɨɞɧɵɦɫ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣɬɨɱɤɢɡɪɟɧɢɹ, ɱɟɦɥɸɬɟɢɧɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɚɪɨɬɢɧɨɢɞɵ, ɰɜɟɬɠɟɥɬɤɚ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɤɢɫɥɟɧɢɸ, 
ɯɥɨɪɟɥɥɚ. 
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INFLUENCE OF NATURAL AND SYNTHETIC CAROTENOIDS ON SOME 
CHARACHTERISTICS OF YOLK: COLOUR AND OXIDATIVE STABILITY 
OF LIPIDS 
Carotenoids are yellow, orange and red pigments, synthesized by plants and 
microorganisms. They are precursors of vitamin A and can perform immunomodulatory 
functions. Usually, in poultry, carotenoids are included in the diet of laying hens to 
obtain the optimal pigmentation of egg yolk and increase oxidative stability of yolk lipids. 
In order to evaluate the effect of synthetic and natural carotenoids on daily production of 
eggs and other quality parameters, two experiments were performed. Chickens were on 
control diet and experimental one supplemented synthetic carotenoids – red and yellow 
Carrophyl®, lutein, algae Chlorella and mustard meal. Carotenoids have had no impact 
on daily production of chicken eggs. Yolk colour intensity significantly strengthened 
under influence synthetic and natural carotenoids. Carophylls, lutein and Chlorella 
significantly increased oxidative stability of yolk lipids. It can be concluded that, firstly, 
lutein and Chlorella are an alternative to synthetic carotenoids, and, secondly, the use of 
chlorella is more advantageous from an economic point of view than lutein. 
Key words: carotenoids, yolk color, resistance to oxidation, chlorella. 
ȼɫɬɭɩ. Ʉɚɪɨɬɢɧɨʀɞɢ ɽ ɠɨɜɬɢɦɢ, ɨɪɚɧɠɟɜɢɦɢ ɿ ɱɟɪɜɨɧɢɦɢ ɩɿɝɦɟɧɬɚɦɢ, 
ɫɢɧɬɟɡɨɜɚɧɢɦɢ ɪɨɫɥɢɧɚɦɢ ɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. ɍ ɩɬɚɯɿɜɧɢɰɬɜɿ ɞɨɞɚɸɬɶ 
ɤɚɪɨɬɢɧɨʀɞɢ ɡɚɡɜɢɱɚɣ ɭ ɪɚɰɿɨɧ ɤɭɪɟɣɧɟɫɭɱɨɤ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ 
ɩɿɝɦɟɧɬɚɰɿʀ ɹɽɱɧɨɝɨ ɠɨɜɬɤɚ ɿ ɡɛɿɥɶɲɟɧɧɸ ɨɤɢɫɧɨʀ ɫɬɚɛɿɥɶɧɨɫɬɿ ɣɨɝɨ ɥɿɩɿɞɿɜ. 
Ʉɚɪɨɬɢɧɨʀɞɢ ɽ ɩɨɩɟɪɟɞɧɢɤɚɦɢ ɜɿɬɚɦɿɧɭ Ⱥ, ɚ ɬɚɤɨɠ ɜɨɧɢ ɦɚɸɬɶ ɿɦɭɧɨɦɨɞɭɥɸɸɱɿ 
ɮɭɧɤɰɿʀ [1]. Ɂ ɦɟɬɨɸ ɩɨɞɨɥɚɧɧɹ ɧɟɫɬɚɱɿ ɩɪɢɪɨɞɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ ɩɪɨɞɭɤɭɸɬɶɫɹ 
ɫɢɧɬɟɬɢɱɧɿ ɤɚɪɨɬɢɧɨʀɞɢ. Ʉɚɧɬɚɤɫɚɧɬɢɧ ɽ ɩɪɢɣɧɹɬɧɢɦ ɫɢɧɬɟɬɢɱɧɢɦ ɱɟɪɜɨɧɢɦ 
ɤɫɚɧɬɨɮɿɥɨɦ, ɞɨɫɬɭɩɧɢɦɭ ɩɬɚɯɿɜɧɢɰɬɜɿ ɹɤ ɱɟɪɜɨɧɢɣ Carophyll® (DSM Nutritional 
Products, ɒɜɟɣɰɚɪɿɹ) ɚɛɨ ɱɟɪɜɨɧɢɣ Lucantin® (BASF, ɇɿɦɟɱɱɢɧɚ). ɉɟɪɟɜɚɠɧɨ 
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ɞɨɫɬɭɩɧɢɣɠɨɜɬɢɣɤɫɚɧɬɨɮɿɥ, ɹɤɢɣɽɟɫɬɟɪɨɦȕɚɩɨ-8-ɤɚɪɨɬɟɧɨɜɨʀɤɢɫɥɨɬɢɟɬɚɧɨɥɭ 
ɜ ɠɨɜɬɨɦɭ Carophyll® ɿ ɠɨɜɬɨɦɭ Lucantin®. Ʉɚɪɨɬɟɧɢ ɿ ȕɤɪɢɩɬɨɤɫɚɧɬɢɧ – 
ɩɪɨɜɿɬɚɦɿɧɢȺ. ȼɨɪɝɚɧɿɡɦɿɜɨɧɢɦɨɠɭɬɶɛɭɬɢɩɟɪɟɬɜɨɪɟɧɿɜɪɟɬɢɧɨɥ. Ɍɚɤɨɠɥɿɤɨɩɿɧ 
– ɹɫɤɪɚɜɨɱɟɪɜɨɧɢɣ ɤɚɪɨɬɢɧɨʀɞ ɩɨɦɿɞɨɪɿɜ, ɛɭɜ ɩɪɨɬɟɫɬɨɜɚɧɢɣ ɜ ɤɿɥɶɤɨɯ 
ɞɨɫɥɿɞɠɟɧɧɹɯ ɿɡ ɜɩɥɢɜɭ ɣɨɝɨ ɞɨɛɚɜɨɤ ɧɚ ɥɿɩɿɞɧɢɣ ɩɪɨɮɿɥɶ ɿ ɹɤɿɫɬɶ ɦ
ɹɫɚ ɤɭɪɱɚɬ-
ɛɪɨɣɥɟɪɿɜ [2], ɧɚɹɤɿɫɬɶɿɫɬɿɣɤɿɫɬɶɞɨɨɤɢɫɧɟɧɧɹɤɭɪɹɱɨɝɨɦ
ɹɫɚ [3], ɚɬɚɤɨɠɥɿɤɨɩɿɧ-
ɜɦɿɫɧɢɯ ɩɨɛɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɬɨɦɚɬɿɜ ɧɚ ɤɨɥɿɪ ɠɨɜɬɤɚ ɿ ɜɦɿɫɬ ɥɿɤɨɩɿɧɭ ɹɽɰɶ [4].  
Ʌɸɬɟʀɧ – ɩɨɦɚɪɚɧɱɟɜɢɣ ɤɫɚɧɬɨɮɿɥ, ɹɤɢɣ ɜ ɪɨɫɥɢɧɚɯ ɡɚɡɜɢɱɚɣ ɭɬɜɨɪɸɽɬɶɫɹ ɡ 
ɤɚɪɨɬɢɧɿɜ. Ȼɭɥɨ ɩɨɤɚɡɚɧɨ, ɳɨ ɤɨɦɟɪɰɿɣɧɢɣ ɥɸɬɟʀɧ ɿ ɥɸɬɟʀɧɜɦɿɫɧɢɣ ɟɤɫɬɪɚɤɬ 
ɲɩɢɧɚɬɭɡɧɚɱɧɨɡɛɿɥɶɲɭɜɚɥɢɣɨɝɨɜɦɿɫɬɭɹɽɱɧɨɦɭɠɨɜɬɤɭɬɚɿɧɬɟɧɫɢɜɧɿɫɬɶɤɨɥɶɨɪɭ 
ɠɨɜɬɤɚ [5]. 
Ⱦɚɧɚ ɫɬɚɬɬɹ ɩɿɞɫɭɦɨɜɭɽ ɪɟɡɭɥɶɬɚɬɢ ɞɜɨɯ ɞɨɫɥɿɞɿɜ,  ɦɟɬɨɸ ɹɤɢɯ ɛɭɥɨ 
ɩɿɞɜɢɳɟɧɧɹ ɨɤɫɢɞɚɬɢɜɧɨʀ ɫɬɚɛɿɥɶɧɨɫɬɿ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɡɚɛɚɪɜɥɟɧɧɹ ɠɨɜɬɤɿɜ ɡɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹɩɪɢɪɨɞɧɢɯɿɫɢɧɬɟɬɢɱɧɢɯɤɚɪɨɬɢɧɨʀɞɿɜ. 
Ɇɚɬɟɪɿɚɥɢ ɿ ɦɟɬɨɞɢ. ɍ ɩɟɪɲɨɦɭ ɞɨɫɥɿɞɿ ɩɨɪɿɜɧɸɜɚɥɢ ɥɸɬɟʀɧɢ ɜɢɫɭɲɟɧɨʀ 
ɯɥɨɪɟɥɢɿɫɢɧɬɟɬɢɱɧɢɯɤɚɪɨɬɢɧɨʀɞɿɜ. 240 ISA ɤɨɪɢɱɧɟɜɢɯɤɭɪɟɣɜɿɤɨɦ 25–39 ɬɢɠɧɿɜ 
ɩɟɪɟɛɭɜɚɥɢ ɜ ɤɥɿɬɤɚɯ,  ɩɨ 10  ɤɭɪɟɣ ɧɚ ɤɥɿɬɤɭ,  ɬɚ ɛɭɥɢ ɪɨɡɞɿɥɟɧɿ ɧɚ 4  ɝɪɭɩɢ,  ɩɬɚɯɢ 
ɤɨɠɧɨʀ ɡ ɹɤɢɯ ɭɬɪɢɦɭɜɚɥɢɫɹ ɧɚ ɨɤɪɟɦɢɯ ɪɚɰɿɨɧɚɯ. ɉɟɪɲɢɣ ɡ ɧɢɯ – ɤɨɧɬɪɨɥɶɧɢɣ 
ɪɚɰɿɨɧ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɹɤ ɨɫɧɨɜɧɿ ɿɧɝɪɟɞɿɽɧɬɢ ɜɯɨɞɢɥɢ ɤɭɤɭɪɭɞɡɚ, ɩɲɟɧɢɰɹ ɬɚ 
ɫɨɽɜɟ ɛɨɪɨɲɧɨ. Ʉɭɪɢ ɞɪɭɝɨʀ ɝɪɭɩɢ ɨɬɪɢɦɭɜɚɥɢ ɤɨɦɛɿɧɚɰɿɸ ɱɟɪɜɨɧɨɝɨ ɿ ɠɨɜɬɨɝɨ 
Carophyll® ɩɨ 20 ɿ 15 ɦɝɤɝ, ɜɿɞɩɨɜɿɞɧɨ. Ʉɭɪɢ 3-ʀɝɪɭɩɢɭɬɪɢɦɭɜɚɥɢɫɹɧɚɪɚɰɿɨɧɿɡ 
ɞɨɞɚɜɚɧɧɹɦɩɨɪɨɲɤɭɥɸɬɟʀɧɨɜɨɝɨɟɤɫɬɪɚɤɬɭ (Alchimica, ɉɪɚɝɚ, ɑɟɫɶɤɚɊɟɫɩɭɛɥɿɤɚ) 
ɩɨ 250 ɦɝɤɝ. Ɋɚɰɿɨɧ ɤɭɪɟɣ 4-ʀ ɝɪɭɩɢ ɛɭɜ ɞɨɩɨɜɧɟɧɢɣ 12,5 ɝɤɝ ɜɢɫɭɲɟɧɨɸ 
ɪɨɡɩɢɥɟɧɧɹɦ ɯɥɨɪɟɥɨɸ, ɤɭɥɶɬɢɜɨɜɚɧɨɸ ɚɜɬɨɬɪɨɮɧɨ ɜ ȱɧɫɬɢɬɭɬɿ ɦɿɤɪɨɛɿɨɥɨɝɿʀ 
Ɍɪɲɟɛɨɧɶ, ɑɟɫɶɤɚɊɟɫɩɭɛɥɿɤɚ). 
ɓɨɞɧɹ ɜɿɞɛɢɪɚɥɢ ɹɣɰɹ, ɜ ɹɤɢɯ ɚɧɚɥɿɡɭɜɚɥɢ ɤɨɥɿɪ ɠɨɜɬɤɚ ɡɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɿɞɩɨɜɿɞɧɨɝɨ ɜɿɹɥɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɥɶɨɪɭ (DSM ɏɚɪɱɨɜɿ ɩɪɨɞɭɤɬɢ). ɉɟɪɟɤɢɫɧɟ 
ɨɤɢɫɧɟɧɧɹɥɿɩɿɞɿɜ ɭɠɨɜɬɤɭ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɜ ɹɣɰɹɯ ɫɜɿɠɢɯ ɿ ɬɢɯ, ɳɨ ɡɛɟɪɿɝɚɥɢɫɹ 
ɩɪɢ 18° ɋ ɜɩɪɨɞɨɜɠ 4 ɬɢɠɧɿɜ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɿɨɛɚɪɛɿɬɭɪɚɬɧɨɝɨ ɦɟɬɨɞɭ Piette ɿ 
Raymond [6]. Ⱥɬɢɜɧɿɪɟɱɨɜɢɧɢɛɿɨɛɚɪɛɿɬɭɪɚɬɧɨʀɤɢɫɥɨɬɢ (ɌȻɄɩɪɨɞɭɤɬɢ) ɜɢɪɚɠɚɥɢ 
ɜɦɝɦɚɥɨɧɞɢɚɥɶɞɟɝɿɞɭɧɚɤɝ. 
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ ɨɛɪɨɛɥɹɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ 
ɞɢɫɩɟɪɫɿɣɧɨɝɨɚɧɚɥɿɡɭ ANOVA (SAS, ɜɟɪɫɿɹ 9.2).  
ɍ ɞɪɭɝɨɦɭ ɞɨɫɥɿɞɿ ɩɨɪɿɜɧɸɜɚɥɢ ɫɢɧɬɟɬɢɱɧɿ ɤɚɪɨɬɢɧɨʀɞɢ, ɥɸɬɟʀɧ ɿ ɝɿɪɱɢɰɸ, 
ɧɚɫɿɧɧɹɹɤɨʀɽɩɨɬɟɧɰɿɣɧɢɦɞɠɟɪɟɥɨɦɤɚɪɨɬɢɧɨʀɞɿɜ. ɋɬɨɲɿɫɬɞɟɫɹɬ ISA ɤɨɪɢɱɧɟɜɢɯ 
ɤɭɪɟɣɜɿɤɨɦ 20-34 ɬɢɠɧɿɜɛɭɥɢɪɨɡɦɿɳɟɧɿɭɜɿɞɩɨɜɿɞɧɢɯɞɨȾɢɪɟɤɬɢɜɢȯɋ 1999/74 / 
EC ɤɥɿɬɤɚɯ. ɑɨɬɢɪɢ ɝɪɭɩɢ ɤɭɪɟɣ ɭɬɪɢɦɭɜɚɥɢ ɧɚ ɜɿɞɩɨɜɿɞɧɢɯ 4 ɪɚɰɿɨɧɚɯ: 1) 
ɤɨɧɬɪɨɥɶɧɨʀɝɪɭɩɢ - ɛɟɡɞɨɛɚɜɨɤɤɚɪɨɬɢɧɨʀɞɿɜ, 2) ɡɞɨɛɚɜɤɚɦɢɤɨɦɛɿɧɚɰɿʀɱɟɪɜɨɧɨɝɨ 
ɿɠɨɜɬɨɝɨ Carophyll®, ɹɤɨɩɢɫɚɧɨɪɚɧɿɲɟ, 3) ɡɞɨɞɚɜɚɧɧɹɦɥɸɬɟʀɧɭ (100 ɦɝɤɝ) ɿ 4) ɡ 
ɞɨɛɚɜɤɨɸ 10 ɝɤɝɛɨɪɨɲɧɚɡ Brassica juncea (L.). Ɇɭɤɚɡɝɿɪɱɢɰɿɛɭɥɚɩɪɢɞɛɚɧɚɜɿɞ 
Oseva  Pro,  Ltd.  (Ɉɩɚɜɚ,  ɑɟɯɿɹ).  Ƚɿɪɱɢɱɧɚ ɦɭɤɚ ɦɿɫɬɢɥɚ ɥɸɬɟʀɧ ɿ ɡɟɚɤɫɚɧɬɢɧ 
ɜɿɞɩɨɜɿɞɧɨɭɤɿɥɶɤɨɫɬɹɯ 11,9 ɿ 5,2 ɦɝɤɝ. ȼɿɞɛɿɪɩɪɨɛɿɜɢɡɧɚɱɟɧɧɹɤɨɥɶɨɪɭɠɨɜɬɤɿɜ 
ɩɪɨɜɨɞɢɥɢ ɹɤ ɜ ɞɨɫɥɿɞɿ 1. ȼɦɿɫɬ ȕɤɚɪɨɬɢɧɭ ɠɨɜɬɤɿɜ ɜɢɡɧɚɱɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɫɬɚɧɞɚɪɬɭ EN 12823-2 [7] ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨʀ ɪɿɞɢɧɧɨʀ 
ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɡ ɞɿɨɞɦɚɬɪɢɱɧɢɦ ɞɟɬɟɤɬɨɪɨɦ (VP series; Shimadzu, Ʉɿɨɬɨ, əɩɨɧɿɹ). 
Ⱦɚɧɿ ɛɭɥɢ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɫɬɚɬɢɫɬɢɱɧɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ 
ɞɢɫɩɟɪɫɿɣɧɨɝɨɚɧɚɥɿɡɭ ANOVA. 
Ɋɟɡɭɥɶɬɚɬɢɞɨɫɥɿɞɠɟɧɶ. ɍɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɿɪɟɡɭɥɶɬɚɬɢɩɟɪɲɨɝɨɞɨɫɥɿɞɭ. 
ɋɢɧɬɟɬɢɱɧɿ ɿ ɩɪɢɪɨɞɧɿ ɤɚɪɨɬɢɧɨʀɞɢ ɧɟ ɦɚɥɢ ɡɧɚɱɧɨɝɨ ɜɩɥɢɜɭ ɞɨɛɨɜɭ ɧɟɫɭɱɿɫɬɶ 
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ɤɭɪɟɣ. ɋɢɧɬɟɬɢɱɧɿ ɤɚɪɨɬɢɧɨʀɞɢ Carophyll®, ɥɸɬɟʀɧ ɿ ɯɥɨɪɟɥɚ ɡɧɚɱɧɨ ɩɨɫɢɥɸɜɚɥɢ 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɤɨɥɶɨɪɭ ɠɨɜɬɤɚ.  ɇɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɭ ɰɶɨɦɭ ɦɚɜ ɥɸɬɟʀɧ.  ȿɮɟɤɬ 
ɫɢɧɬɟɬɢɱɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ Carophyll® ɛɭɜ ɤɪɚɳɢɦ ɡɚ ɬɚɤɢɣ ɛɚɪɜɧɢɤɿɜ ɜɢɫɭɲɟɧɨʀ 
ɯɥɨɪɟɥɢ. ȼɫɿ ɞɨɛɚɜɤɢ ɡɧɚɱɧɨ ɡɛɿɥɶɲɢɥɢ ɨɤɢɫɧɭ ɫɬɚɛɿɥɶɧɿɫɬɶ ɥɿɩɿɞɿɜ ɠɨɜɬɤɚ, ɹɤɚ 
ɜɢɪɚɠɚɥɚɫɶɭɪɿɜɧɿɦɚɥɨɧɨɜɨɝɨɞɿɚɥɶɞɟɝɿɞɭ. 
Ɋɟɡɭɥɶɬɚɬɢ ɞɪɭɝɨɝɨ ɞɨɫɥɿɞɭ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 2. Ⱦɠɟɪɟɥɨ ɫɢɧɬɟɬɢɱɧɢɯ ɬɚ 
ɩɪɢɪɨɞɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ ɧɟ ɜɩɥɢɜɚɽ ɧɚ ɞɨɛɨɜɭ ɧɟɫɭɱɿɫɬɶ ɤɭɪɟɣ. Ʉɨɥɿɪ ɠɨɜɬɤɿɜ ɭ 
ɤɭɪɟɣ, ɹɤɢɯɭɬɪɢɦɭɜɚɥɢɧɚɪɚɰɿɨɧɿɡɞɨɛɚɜɤɨɸɝɿɪɱɢɱɧɨʀɦɭɤɢɛɭɜɿɧɬɟɧɫɢɜɧɿɲɢɦɡɚ 
ɬɚɤɿɠɜɿɞɤɭɪɟɣ, ɹɤɢɦɞɚɜɚɥɢɞɨɛɚɜɤɭɥɸɬɟʀɧɭ (100 ɦɝɤɝ), ɿɡɧɚɱɧɨɿɧɬɟɧɫɢɜɧɿɲɨɸ 
ɡɚ ɤɨɧɬɪɨɥɶ. Ⱦɨɛɚɜɤɢ ɫɢɧɬɟɬɢɱɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ Carophyll® ɬɚ ɥɸɬɟʀɧɭ ɡɧɚɱɧɨ 
ɩɿɞɜɢɳɭɜɚɥɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ȕɤɚɪɨɬɢɧɭ, ɥɸɬɟʀɧɭ ɿ ɡɟɚɤɫɚɧɬɢɧɭ ɜ ɹɽɱɧɢɯ ɠɨɜɬɤɚɯ. 
ȼɦɿɫɬ ɤɚɪɨɬɢɧɨʀɞɿɜ ɭ ɠɨɜɬɤɭ ɤɭɪɟɣ, ɹɤɢɦ ɡɝɨɞɨɜɭɜɚɥɢ ɝɿɪɱɢɱɧɭ ɦɭɤɭ ɫɭɬɬɽɜɨ ɧɟ 
ɜɿɞɪɿɡɧɹɜɫɹɜɿɞɤɨɧɬɪɨɥɸ. 
ȼɫɿ ɤɚɪɨɬɢɧɨʀɞɢ ɽ ɟɮɟɤɬɢɜɧɢɦɢ ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ, ɹɤɿ ɡɧɢɠɭɸɬɶ 
ɨɤɢɫɧɸɜɚɥɶɧɢɣɫɬɪɟɫ. əɣɰɹ – ɞɠɟɪɟɥɨɤɚɪɨɬɢɧɨʀɞɿɜɭɯɚɪɱɨɜɨɦɭɥɚɧɰɸɝɭɥɸɞɢɧɢ 
[8]. Ʌɸɬɟʀɧ ɿɣɨɝɨ ɿɡɨɦɟɪɡɟɚɤɫɚɧɬɢɧɧɚɤɨɩɢɱɭɸɬɶɫɹɜɦɚɤɭɥɹɪɧɿɣɨɛɥɚɫɬɿɫɿɬɤɿɜɤɢ 
ɬɚ ɡɚɯɢɳɚɸɬɶ ɨɱɿ ɜɿɞ ɪɨɡɜɢɬɤɭ ɤɚɬɚɪɚɤɬɢ ɿ ɦɚɤɭɥɹɪɧɨʀ ɞɟɝɟɧɟɪɚɰɿʀ [9]. Ʌɸɬɟʀɧ-
ɡɛɚɝɚɱɟɧɿ ɹɣɰɹ ɦɚɸɬɶ ɛɿɥɶɲɭ ɛɿɨɞɨɫɬɭɩɧɿɫɬɶ ɞɥɹ ɥɸɞɢɧɢ ɡɚ ɤɨɦɟɪɰɿɣɧɿ ɞɨɛɚɜɤɢ 
[10]. 
Ʉɨɥɿɪ ɹɽɱɧɨɝɨ ɠɨɜɬɤɭ ɽ ɨɞɧɿɽɸ ɡ ɨɫɧɨɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɹɤɨɫɬɿ ɹɽɰɶ. Ⱦɥɹ 
ɡɚɞɨɜɨɥɟɧɧɹ ɫɩɨɠɢɜɱɨɝɨ ɩɨɩɢɬɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɫɢɧɬɟɬɢɱɧɿ ɤɚɪɨɬɢɧɨʀɞɢ ɹɤ 
ɮɚɪɛɭɜɚɥɶɧɿɪɟɱɨɜɢɧɢ. Ⱦɨɫɤɥɚɞɭɬɚɤɢɯɤɚɪɛɨɧɿɥɶɧɢɯɩɨɯɿɞɧɢɯ, ɹɤɤɚɧɬɚɤɫɚɧɬɢɧɿ 
ɚɫɬɚɤɫɚɧɬɢɧ, ɜɯɨɞɢɬɶ ɟɬɢɥɨɜɢɣ ɟɮɿɪ ȕɚɩɨ-8-ɤɚɪɨɬɟɧɨɜɨʀ ɤɢɫɥɨɬɢ. Ⱦɟɹɤɿɲɤɿɞɥɢɜɿ 
ɩɨɛɿɱɧɿ ɟɮɟɤɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɧɬɚɤɫɚɧɬɢɧɭ ɛɭɥɢ ɨɩɢɫɚɧɿ ɜ ɨɤɪɟɦɢɯ ɪɨɛɨɬɚɯ [11, 
12],  ɬɚɤɢɦ ɱɢɧɨɦ,  ɦɚɤɫɢɦɚɥɶɧɚ ɣɨɝɨ ɤɿɥɶɤɿɫɬɶ ɦɚɽ ɛɭɬɢ 8  ɦɝɤɝ ɤɨɪɦɭ.  Ʌɸɬɟʀɧ ɿ 
ɜɢɫɭɲɟɧɚ ɪɨɡɩɢɥɟɧɧɹɦ ɜɨɞɨɪɨɫɬɟɣ ɯɥɨɪɟɥɚ ɽ ɜɿɞɩɨɜɿɞɧɨɸ ɚɥɶɬɟɪɧɚɬɢɜɨɸ 
ɫɢɧɬɟɬɢɱɧɢɦ ɤɚɪɨɬɢɧɨʀɞɚɦ. Ɂ ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɥɨɪɟɥɢ ɽ 
ɛɿɥɶɲɜɢɝɿɞɧɢɦ, ɧɿɠɥɸɬɟʀɧɭ, ɜɚɪɬɿɫɬɶɹɤɨɝɨɽɞɨɫɢɬɶɞɨɪɨɝɨɸ. 
Ɍɚɛɥɢɰɹ 1 
Ⱦɟɧɧɚɩɪɨɞɭɤɰɿɹɹɽɰɶ, ɤɨɥɿɪɠɨɜɬɤɚɿɨɤɢɫɧɚɫɬɚɛɿɥɶɧɿɫɬɶɫɜɿɠɢɯɹɽɰɶɿɹɽɰɶ, 
ɳɨɡɛɟɪɿɝɚɥɢɫɶɜɩɪɨɞɨɜɠ 28 ɞɿɛ 
 Ʉɨɧɬɪɨɥɶ Ʉɚɪɨɮɿɥɢ Ʌɸɬɟʀɧ ɏɥɨɪɟɥɚ 
Ⱦɟɧɧɚɩɪɨɞɭɤɰɿɹɹɽɰɶ (%) 92,8 93,4 93,9 93,8 
Ʉɨɥɿɪ ɠɨɜɬɤɚ (DSM-
ɩɨɤɚɡɧɢɤɢɜɿɹɥɚ) 6,4
d 10,7b 13,1a 8,9c 
ɌȻɄɩɪɨɞɭɤɬɢɦɝɆȾȺɤɝ)     
0 ɞɧɿɜ 1,17a 1,00b 0,87c 0,90c 
28 ɞɧɿɜ 1,28a 1,16b 1,04c 1,07c 
a-d P < 0.05; ɆȾȺ – ɦɚɥɨɧɨɜɢɣɞɢɚɥɶɞɟɝɿɞ 
Ɍɚɛɥɢɰɹ 2 
Ⱦɟɧɧɚɩɪɨɞɭɤɰɿɹ oɹɽɰɶ, ɤɨɥɿɪɠɨɜɬɤɚɿɜɦɿɫɬɤɚɪɨɬɢɧɨʀɞɿɜɭɠɨɜɬɤɚɯ 
 Ʉɨɧɬɪɨɥɶ ɤɚɪɨɮɿɥɢ ɥɸɬɟʀɧ ɝɿɪɱɢɰɹ 
Ⱦɟɧɧɚɩɪɨɞɭɤɰɿɹɹɽɰɶ (%) 89,0 90,0 85,5 91,8 
Ʉɨɥɿɪ ɠɨɜɬɤɚ (DSM-
ɩɨɤɚɡɧɢɤɢɜɿɹɥɚ) 7,7
c 11,8a 8,4b 8,3b 
Ʉɚɪɨɬɢɧɨʀɞɢ (ɦɝɝ ɫɭɯɨʀ 
ɪɟɱɨɜɢɧɢ)     
ȕɤɚɪɨɬɟɧ 0,053c 0,078b 0,088a 0,055c 
Ʌɸɬɟʀɧ 16,1c 18,7b 31,7a 15,6c 
Ɂɟɚɤɫɚɧɬɢɧ 10,5c 14,8b 20,3a 10,9c 
a-c P < 0,05 
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ɇɚɲɿ ɪɟɡɭɥɶɬɚɬɢ ɭɡɝɨɞɠɭɸɬɶɫɹ ɡ ɞɚɧɢɦɢ ɞɨɫɥɿɞɠɟɧɶ, ɜ ɹɤɢɯ ɞɨ ɪɚɰɿɨɧɭ 
ɤɭɪɟɣɧɟɫɭɱɨɤɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɞɨɛɚɜɤɭ 1 ɚɛɨ 2% ɜɢɫɭɲɟɧɨʀɯɥɨɪɟɥɢ [13]. əɽɱɧɢɣ 
ɠɨɜɬɨɤɦɿɫɬɢɜɜɿɞɡɚɝɚɥɶɧɨɝɨɨɛɫɹɝɭɤɚɪɨɬɢɧɨʀɞɿɜɜɿɪɨɝɿɞɧɨ (Ɋ <0,01) ɛɿɥɶɲɟɧɚ 46 ɿ 
119  %  ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɤɨɥɶɨɪɭ ɠɨɜɬɤɚ ɛɭɥɚ ɡɛɿɥɶɲɟɧɚ.  ȼɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜ 
ɤɨɪɦɨɜɢɯ ɩɥɚɫɬɿɜɰɹɯ ɿɧɲɟ ɩɪɢɪɨɞɧɽ ɞɠɟɪɟɥɨ ɤɚɪɨɬɢɧɨʀɞɿɜ – ɟɤɫɬɪɚɤɬ ɤɜɿɬɨɤ 
ɤɚɥɟɧɞɭɥɢ (ɱɨɪɧɨɛɪɢɜɰɿɜɩɪɹɦɨɫɬɨɹɱɢɯ Tagetes erecta), ɤɨɦɟɪɰɿɣɧɨ ɞɨɫɬɭɩɧɨɝɨɹɤ 
Avizant® ɀɨɜɬɢɣ 20 HS (Lohmann Animal Health, Ʉɭɤɫɯɚɮɟɧ, ɇɿɦɟɱɱɢɧɚ) 
ȼɢɫɧɨɜɨɤ ɿ ɩɟɪɫɩɟɤɬɢɜɢɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ. Ɉɬɠɟ, ɥɸɬɟʀɧ ɿ Chlorella 
ɦɨɠɭɬɶɫɥɭɝɭɜɚɬɢɚɥɶɬɟɪɧɚɬɢɜɨɸɫɢɧɬɟɬɢɱɧɢɦɤɚɪɨɬɢɧɨʀɞɚɦ, ɚɡɟɤɨɧɨɦɿɱɧɨʀɬɨɱɤɢ 
ɡɨɪɭɛɿɥɶɲɜɢɝɿɞɧɢɦɽɜɢɤɨɪɢɫɬɚɧɧɹɯɥɨɪɟɥɢɩɨɪɿɜɧɹɧɨɡɥɸɬɟʀɧɨɦ. ɉɟɪɫɩɟɤɬɢɜɨɸ 
ɩɨɞɚɥɶɲɢɯɞɨɫɥɿɞɠɟɧɶ ɽ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɫɢɧɬɟɬɢɱɧɢɯ ɿ ɩɪɢɪɨɞɧɢɯ ɤɚɪɨɬɢɧɨʀɞɿɜ 
ɧɚ ɨɪɝɚɧɿɡɦ ɤɭɪɟɣ, ɩɪɨɞɭɤɰɿɸ ɹɽɰɶ ɿ ʀɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ 
ɜɢɪɨɛɧɢɰɬɜɨ. 
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